METEOROLOGICAL EFFECTS ON SOUND
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the exact location of an object by sound is called, are numerous and their variations many. Nevertheless, the underlying principles are very simple.
Let A, E, C (Fig. 154), be three listening stations and 0 the place of origin, to be determined, of the sound pulse—place of the firing cannon, say. Let v be the velocity of sound in still air appropriate to the current temperature and humidity. Corrections can easily be made for any observed wind, but, for simplicity, it will be assumed that there is no wind, and, hence, no wind corrections. Let the sound pulse, originating at 0, be received at A, B, and C, at the times ti, £2, and £3, respectively.
Then, at the time t± the pulse is at A, and distant n, or (fe — £iX from B, and r2, or (Z3 — ti)v, from C. Hence, 0 is the center of that circle
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FIG. 154.—Sound ranging, or locating sound source.
whose circumference passes through A and is tangent to a circle of radius TI about B, and also to another circle of radius r2 about C.
Another method of locating 0 is to note that it is on the loci of three several points, the difference of the distances of one of which from A and B is ri, a constant; of another from A and C is r2, a constant; and of the third from B and C is r2 — ri; likewise a constant. That is, it is at the intersection of any two, and, hence, all three, of the hyperbolas whose foci are A, B; A, C] and B, C, respectively, conditioned by OB — OA = TI] OC — OA = r2; and OC — OB = r2 — n, respectively.
Dissipation of Sound.—In an absolutely quiet and homogeneous medium, the intensity of sound must vary inversely as the square of the distance from the source, except in so far as the mechanical energy of the waves is slowly dissipated into heat. In the ordinary atmosphere, however, at least near the surface, the intensity of sound decreases far more rapidly.1 A portion of the excess in the rate of decrease of the
1 STEWART, Phys. Rev., 14; 376, 1919.

